Introduction
Sarcoidosis is an inflammatory disease of unknown cause that consists of the presence of non-caseating granulomas involving multiple organ system. It is generally considered as a very rare disease in the Chinese with musculoskeletal involvement of sarcoidosis even rarer. They can be of various presentation which may post difficulties for orthopaedics surgeons that come across these cases. Differential diagnosis includes tuberculosis, leprosy, syphilis, Wegener granulomatosis, multiple myeloma, lymphoma etc. We have a case of known sarcoidosis with a rare hand osseous involvement presented as an incidental finding after a minor sprain. We will discuss in details the presentation, imaging and management of osseous sarcoidosis in our discussion section, hoping to shed some light on this treatable rare disease entity.
Case report
A 25-year-old man with no history of sarcoidosis had been closely followed in the chest clinic, with steroid treatment. He was presented incidentally with an abnormal chest X-ray on a preemployment check-up 2 years ago; high resolution computed tomography, bronchoscopy, and lymph node biopsy confirmed the diagnosis of sarcoidosis.
The patient was referred to our orthopaedics general clinic complaining of a 2-week history of pain and failure to extend fully the left middle finger distal interphalangeal joint (DIPJ) after a sprain while carrying a heavy object 2 weeks earlier. He was initially treated by a traditional Chinese bone-setter, with manipulation and topical herbal medicine applied. He was seen in the emergency room 1 week postinjury, and was diagnosed to have a soft tissue mallet finger and was given a mallet splint.
He recalled a history of nonspecific left middle finger pain for a few months prior to the episode of sprain.
On clinical examination, the left middle finger DIPJ had 10 of extension lag, passive range of movement 0e90 , no flexion contracture, with tenderness over middle phalanx and DIPJ, but there was no definite swelling; other small joints of the hands were pain-free and the range of movement was full ( Figures 1A and 1B) . Besides the left middle finger, the left little finger DIPJ was also swollen, with erythema over the nail bed and subungal region, the range of movement was 5e85 ( Figure 1C ). Distal circulation and sensation of all fingers were intact.
Radiographs of both hands were taken at that time and showed small, well-defined lucencies with lace-like appearance noted in several phalanges of both hands. A subarticular lucency was noted at the head of the proximal phalanx of the left middle finger (Figure 2 ). Magnetic resonance imaging (MRI) of the left hand was then arranged and showed multiple intramedullary lesions with a welldefined loculated border scattered over the left wrist and hand involving: distal phalanx of the thumb; proximal, middle, and distal phalanges of the middle finger; proximal phalanx of ring finger; distal phalanx of the little finger; all the metacarpal bones; and the distal portion of the capitate bone. The lesions showed a homogenous low signal similar to that of muscles on the T1-weighted images and prominent hyperintense signal on T2 weighted, (SPIR) Spectral Presaturation with Inversion Recovery and (STIR) Short Tau Inversion Recovery images and prominent uniform contrast enhancement. There was no definite intralesional calcification noted in the T2 images. The lesions were nonexpansile in nature, and most were well confined within the bony cortex except those at the proximal, middle, and distal phalanges of the middle finger, the distal phalanx of the little finger, and suspiciously at the dorsum of the capitate bone, where they showed erosion of the overlying cortex and extraosseous extension ( Figure 3) .
Based on the background history of sarcoidosis, with typical radiography and MRI features, a diagnosis of bony sarcoidosis with hand involvement was made.
After reviewing the existing literature in management of bony sarcoidosis, with the patient having no indications for surgical intervention at this juncture (i.e., pathological fracture, uncontrolled tenosynovitis), we decided against open biopsy of the lesions as, with the background history of known pulmonary sarcoidosis and radiography/MRI findings compatible with bony sarcoidosis, the diagnosis of sarcoidosis with bony involvement could be made confidently.
1,2 Nonoperative treatment was given, with full-time mallet splint for 6 weeks, followed by night splint for another 6 weeks. The patient was followed-up in our clinic subsequently, and serial radiographs showed no interval changes in the bony lesions, and the mallet finger has a residual extension lag of 5 , is pain-free, and has minimal functional deficit.
Discussion
Sarcoidosis is an inflammatory disease of unknown cause that consists of the presence of noncaseating granulomas involving tissues of multiple organs, without apparent causes of granulomatous disease.
It is generally considered as a very rare disease in the Chinese locality, with only a handful of case reports available in the literature. 3 A Singapore study was conducted from 1998 to 2004 to investigate the incidence of sarcoidosis in Asians of Singapore; the incidence was found to be 0.56 per 100,000, and 32.3% of those were of Chinese ethnicity. For Japanese people, the annual incidence of sarcoidosis is 1e2 cases per 100,000 people. The incidence in Caucasians is much higher, with the age-adjusted incidence at around 10.5 cases per 100,000 population, and up to 35.5 per 100,000 population for African Americans. 4 Systems commonly involved include the lungs, lymph nodes, eyes, and skin. Whereas bilateral lung and hilar lymph node involvement are most common, musculoskeletal system involvement are also reported. The incidence of skeletal involvement in large case series ranges from 1% to 13%. These patients usually have a longstanding disease or those confirmed having multisystemic sarcoidosis. 5, 6 However, no data could be found in the published English literature concerning the incidence of sarcoidosis skeletal involvement in the Chinese population after a thorough search of PubMed, probably due to the fact that the incidence of sarcoidosis is too low in the Chinese population. Musculoskeletal involvements can be asymptomatic, or can be manifested as joint and bone pain, with or without deformity, which may bring about a various degree of disability. Manifestations may include inflammatory arthritis, periarticular soft tissue swelling, tenosynovitis, dactylitis, bone involvement, and myopathy. For bone and joint involvement, as seen in our case, the most common sites of involvement include hands and feet, whereas axial skeleton and large bone are relatively less common. 1,2,5e10 Various studies have suggested that patients with osseous sarcoidosis were more likely to suffer from cutaneous sarcoidosis, 6 but this was not the case in our patient, where no obvious cutaneous lesions were identified. Also, the patient developed symptomatic osseous involvement after the pulmonary sarcoidosis was under control, with steroid stopped and no recurrence of deterioration of lung function; this is compatible with other reports that, although pulmonary and osseous sarcoidosis commonly coexist, the extent and degree of the two manifestation do not seem to carry any correlation. 1, 11 Pathological fractures of the bony lesion may result in deformities in the hands and feet, which are the commonest presentation encountered by an orthopaedic surgeon.
Imaging
Typical radiological findings will have a "lacy" lytic appearance, sometimes with a cystic appearance or "punch-out" lesion over cortical bones. Destructive or sclerotic lesion is less common, but may involve adjacent joints.
Although MRI is not necessary for diagnosis of bony sarcoidosis lesion, it improves the detection of a lesion not well seen on conventional radiography. Osseous sarcoidosis lesions usually demonstrate marrow involvement, extension of granulomas beyond the cortex, periostitis, and periosseous soft-tissue involvement. They are also helpful in differentiating it from other diagnosis such as gout, as tophus usually has a hypointense signal on intermediate-density-weighted MRI, whereas sarcoidal lesions typically appear hyperintense. 12 A bone scan will show increased focal uptake in active diseases. 1 These are all imaging techniques with high sensitivity, but in order for the physician to differentiate sarcoid bony lesion from neoplastic lesion, biopsy often has to be performed. Biopsy is not essential in known cases of sarcoidosis with typical radiological appearance.
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Differential diagnosis
Differential diagnosis includes tuberculosis, histoplasmosis, coccidioidomycosis, leprosy, brucellosis, syphilis, Wegener granulomatosis, eosinophilic granuloma, multiple myeloma, and lymphoma, which may cause lesions similar to those in osseous sarcoidosis. 14 
Management
With osseous sarcoidosis, without evidence of pathological fracture, most authors suggest nonoperative management together with medical treatment. Traditional corticosteroids and other drugs used in treating pulmonary sarcoidosis have less success in treating osseous sarcoidosis. Long-term use of corticosteroid may also increase the risk of osteoporosis and avascular necrosis. The aim of medical treatment will therefore be focused on symptomatic relief, and colchicine, nonsteroidal anti-inflammatory agents, hydroxychloroquine, and chloroquine have been found to be effective. 1, 5, 7, 11, 14 Once pathological fracture develops it rarely heals without surgical intervention. Various reports have suggested that these bone lesions can be treated by surgical curettage and bone grafting (autologous), but results concerning union and recurrence rate are not promising. 8 Treatment of tenosynovitis of the extremities depends on the severity of symptoms. For milder cases, they can be treated conservatively with systemic steroid or immunosuppressant such as methotrexate, which were proposed to be able to prevent recurrence and progression, but the prognosis and functional outcome was not clearly defined in these reports. With cases of failed conservative management or mass effect affecting hand functions, good long-term control by synovectomy has been reported, but no reasonable sized clinical studies was conducted. 9, 10 
